INTRODUCTION
Colorectal cancer (CRC) is the 3rd most common cancer in the world and the 4th leading cause of cancer-related death. [1] In Korea, CRC is the third most common cancer, with increasing number of patients undergoing surgery for this condition and CRC is continuously increasing in incidence due to Westernized diet and increase in alcohol intake and smoking. [2] Many studies have been conducted and showed that postoperative weight change in patients who underwent gastrectomy for gastric cancer is mainly due to decreased oral intake and absorption disorders due to reduced passing time. [3] [4] [5] However, clinically, most patients who undergo surgery for CRC also commonly experience weight loss. Even though weight loss is an important factor in nutritional assessment, patient counselling or management has been limited due to the limited number of studies on weight loss after CRC surgery. [6] Involuntary weight loss is the basic diagnostic criterion for cancer ca-chexia and is known to be related to toxicity of chemotherapy. [7, 8] In particular, weight loss commonly occurs due to nausea and dyspepsia after chemotherapy.
However, this is difficult to explain to patients due to the lack of studies on weight loss after colorectal surgery.
Therefore, this study aims to explore the change in weight and nutritional status after surgery in CRC patients as well as factors that affect severe weight loss.
MATERIALS AND METHODS
This study is a retrospective study based on data from prospectively collected database. This study was reviewed and approved by the Institutional Review Board of the 
Statistical analysis
Statistical analysis was performed using SPSS version 21.0 (IBM Corporation, Armonk, NY, USA). Comparison of categorical variables between two groups was performed using Pearson's χ 2 test or Fisher's exact test.
Student's t-test was used for the comparison of continuous variables between the two groups. For factors that can influence greater than 5% weight loss at 3 months post-surgery compared to pre-surgery period, multiple analysis was performed using logistic regression on the factors with P＜0.1. P value ≤0.05 was considered statistically significant. In order to assess patients' nutritional status, INA was measured before surgery and 6 months after surgery. Patients who underwent chemotherapy had significantly lower levels of albumin and hemoglobin and showed significantly higher incidence of anemia. There was no significant difference in INA between the two groups before surgery. Albumin and hemoglobin level increased at 6 months after surgery in both groups, but the difference was significantly smaller in the chemotherapy group.
RESULTS

Out
Anemia also improved after surgery, but the proportion of anemic patients was still higher in the chemotherapy group (Table 2) . 
DISCUSSION
This study explored the change in nutritional status and weight after surgery according to adjuvant chemotherapy and gender in colorectal cancer patients.
According to this study, nutritional status at 6 months post-surgery was better in patients who did not receive adjuvant chemotherapy compared to those who received adjuvant chemotherapy. In particular, male patients who underwent adjuvant chemotherapy showed the most severe weight loss. Weight loss was the most severe at 3 months post-surgery. Greater than 5% weight loss at 3 months post-surgery compared to pre-surgery period was more frequent in male patients, patients who received adjuvant chemotherapy, and patients who showed postoperative complications.
Weight change is a good tool to assess the patient's nutritional status. [9] For gastrointestinal cancer, there are studies that investigate weight change in gastric cancer patients whose nutritional intake decreased after surgery, This study confirmed that chemotherapy is associated with higher risk of malnutrition and risk. In particular, this study showed that male patients who undergo chemotherapy show significantly greater weight loss at 1
week, 6 weeks, and 3 months after surgery compared to the rest of the population. This study also showed that, regardless of adjuvant chemotherapy and gender, patients tend to recover to pre-operative weight or even show weight gain by 6 months after surgery. The proportion of patients who showed severe weight loss was 30.7% in patients who did not undergo chemotherapy 6
weeks after surgery, versus 40.5% in patients who did.
This proportion decreased to 8% and 10.1%, respectively, 6 months after surgery. In advanced colorectal patients, post-operative chemotherapy has a significant impact on survival rate. [10] It has previously been reported that, in advanced colorectal patients over the age of 70, malnutrition decreases survival and compliance to chemotherapy. [11] Another study reported increased socioeconomic cost. Also, severe weight loss should be prevented through thorough perioperative patient education that provides accurate information on weight loss. In addition, better nutritional support must be considered through early oral feeing via enhanced recovery after surgery program. [13, 14] In this study, incidence of severe weight loss showed significant difference between patients who received chemotherapy 3 months after surgery and patients who did not. We investigated risk factors that may contribute to severe weight loss. Post-operative malnutrition or sarcopenia has been shown to increase post-operative complication. [15] [16] [17] This study showed that post-operative complication can be a risk factor for weight loss at Pre-operative anemia is common in colorectal cancer, occurring up to 70% of patients. [18, 19] In this study, 40.9% of total population had pre-operative anemia.
Pre-operative anemia is known to be related to increased incidence of post-operative complication. [18] [19] [20] As pre-operative anemia can affect weight loss by inducing post-operative complication, pre-operative anemia must also be corrected.
In this study, the albumin level was significantly higher during the preoperative and 6-month postoperative periods in patients who did not receive chemotherapy. The decreased albumin level in patients who underwent chemotherapy can be thought to be due to the advanced stage of disease and associated cancer cachexia. [21] Cancer cachexia can occur due to immune activation from cancer-related cytokine production, [22] metabolic changes related to hormones, [23] and decreased nutrient absorption through the gastrointestinal tract. [24] This study is limited by the fact that sample size is small and that it is a retrospective study. The short follow-up period of 6 months after surgery is also a limitation.
Further studies with bigger sample size and prospective study design are required to explore the association between postoperative weight loss, nutritional status, and oncological results through longer follow-up period.
In conclusion, this study confirmed that weight loss can be seen until 3 months after surgery in colorectal cancer, before recovery to pre-operative weight is seen at 6 months after surgery. Risk of severe weight loss is shown to be higher in male patients, in patients who receive chemotherapy, and patients who develop post-operative complications. Therefore, in patients who require chemotherapy, weight and nutritional status must be carefully monitored for at least 2 months after surgery in or-
